| INTRODUCTION
Cardiovascular disease, including coronary artery disease (CAD), is the leading cause of death worldwide. 1, 2 CAD is a chronic inflammatory process which is mediated, in part, by pro-inflammatory cytokines, such as tumor necrosis factor-α (TNF-α). It has been shown that TNF-α plays an essential role in the pathogenesis of CAD [3] [4] [5] as well as in different processes that may contribute to CAD risk, such as insulin resistance, 6 lipid metabolism disorders, and systemic lupus erythematosus (SLE). 7 The human TNF-α gene is located near the major histocompatibility complex (MHC) class III region on chromosome 6p21.3. [8] [9] [10] Several functional promoter polymorphisms have been identified in this gene. [11] [12] [13] [14] [15] There is emerging evidence that of an association of TNF-α-308 polymorphism, a G/A transition at -308-bp position, which may alter promoter activity, with TNF-α expression in vitro, as well as plasma concentrations. 16 An increased serum concentration of TNF-α is an independent predictor of cardiovascular disease 17 and is a marker for recurrent coronary events following a previous acute myocardial infarction.
18
This polymorphism is associated with several conditions, [19] [20] [21] including infection, asthma, 20 autoimmune disease, 21, 22 , and immune-mediated diseases, such as rheumatoid arthritis. 22 The TNF-α-308 polymorphism is also considered to play a key pathogenic role in CAD.
23
The relationship between the TNF-α 308G/A gene polymorphism (rs1800629) has not been studied in Iranian population with CAD.
The aim of our study was to evaluate the association of the TNF-α 308G/A polymorphism with the presence of CAD and its association with other important clinical variables in an Iranian population consists of 903 subjects.
| MATERIALS AND METHODS

| Population
In the present cross-sectional study, 903 subjects, including 681 patients with clinically diagnosed CAD who had angiographically defined disease, and 222 controls, without evidence of CAD, all from Mashhad city, in northeastern Iran, were recruited. Patients who had a history of stroke, myocardial infarction, and diabetes mellitus were excluded from this study. Indications for coronary angiography were stable or unstable angina, acute MI, recurrence of symptoms after restoring reperfusion, valvular heart disease, patients undergoing non-cardiac surgery (preoperative), congestive heart failure (CHF), congenital heart disorders, aortic dissection, hypertrophic cardiomyopathy, arteritis, and chest trauma, based on ACC/AHA guidelines for coronary angiography (report of the American College of Cardiology/ American Heart Association Task Force on Practice Guidelines).
According to the results of angiography, the subjects were divided into two groups. Patients whose angiography results showed ≥50% obstruction in at least one coronary artery, who were assigned to the obstructive coronary disease group (n=468). Patients who had less than 50% obstruction in their coronary arteries were assigned to the non-obstructive coronary disease group (n=213). Healthy subjects were those whom referred for their annual medical checkup or pre-employment examinations. They were used as the reference (control) group as they gave no history of cardiac symptoms and their electrocardiogram (ECG) had no abnormalities. The study was performed according to the declaration of Helsinki. Informed consent was obtained from all subjects using protocols approved by the Ethics Committee of the MUMS.
| Anthropometric measurements
Anthropometric parameters including weight, height, BMI, waist circumference, hip circumference, and waist/hip ratio as well as systolic and diastolic blood pressures were measured as previously described. 
| DNA sequencing
DNAs were amplified as described above, sequenced using Sanger sequencing and then analyzed with DNA Analyzer (Sequetech, USA)
to confirm the genotypes obtained by ARMS-PCR.
| Statistical analysis
Data were analyzed using SPSS-11.5 software (SPSS Inc., IL, USA). 
| RESULTS
| Characteristics of the population
The clinical features and baseline characteristics of the subjects are summarized in Table 1 . Not surprisingly, the levels of TG, FBG, CRP, SBP, and DBP were significantly higher in the CAD patients with ≥50% obstruction in at least one coronary artery, compared to the CAD patients with <50% obstruction. Moreover, CAD patients with ≥50% obstruction also had markedly higher levels of TG, HDL-C, CRP and FBG, compared to the other group (Table 1) .
| Association of TNF-α -308G/A polymorphism with baseline characteristics of the groups
In order to explore whether there was an association between TNF-α -308G/A polymorphism and clinical and baseline characteristics of CAD patients and control groups, we performed genotyping as described earlier (Figure 1 ). Genotyping was successfully performed, and no discrepancies were found in the samples analyzed in duplicate. As shown in Table 2 , the TNF-α-AA genotype had a frequency of 13.2%, whereas the AG and GG genotypes were found in 33.8%
and 53% of the CAD patients with ≥50% obstruction, respectively, while these frequencies in the other CAD group were 14.9% (AA), 39.6% (AG), and 45.5% (GG). There was no significant difference in genotype frequencies between the patient and control groups (Table 2) .
Furthermore, we explored the association of the genotypes with biochemical and anthropometric characteristics of the populations.
This analysis showed that the TNF-α-308G/A polymorphism was related to an altered systolic blood pressure and CRP level in CAD patients (Table 3) . Individuals with the 308G/A polymorphism-AA genotype or those who carried the A allele of the 308G/A polymorphism were likely to have CAD ( 
| DISCUSSION
We demonstrated that the AA genotype of TNF-α 308 gene polymorphism was associated with the presence of ≥50% coronary artery stenosis in patients being investigated by angiography.
TNF-α alters vascular endothelial cell function, inducing the production and activation of growth factors and adhesion molecules such as intercellular adhesion molecule-1 (ICAM-1), vascular cell adhesion molecule-1 (VCAM-1), and E-selectin. [25] [26] It has been shown that TNF-α plays an important role in the pathogenesis of atherosclerosis.
It has been reported that patients with CAD have circulating mononuclear leukocytes that have an increased potential to secrete TNF.
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There is growing evidence of an association between the TNF-α SNP and cardiovascular disease. 21 However, the data are inconsistent. 16, 27, 28 Ghazouani et al. 16 have reported that the TNF-α 308 (G/A) SNP was not associated with CAD in Tunisian patients. A further study also showed the lack of association of TNF-α 308G/A polymorphism and risk of coronary artery disease and myocardial infarction. 27 Koch et al. 29 evaluated the association between this genetic polymorphism and coronary artery disease in a Caucasian population finding no association with CAD.
Padovani and colleagues investigated two genetic polymorphisms in the
TNF-α gene (-308 G→A and LT-alpha +252 A→G) as risk factors for CAD
by determining its prevalence in 148 survivors of myocardial infarction (MI) with angiographically proven severe CAD. 30 They were unable to find a significant association between the TNF-α polymorphisms and MI. 27 This lack of association can be explained at least in part by life style, severity of the disease, small sample size, and ethnic diversity.
In the present study, we investigated the association of TNF-α -308G/A polymorphism in a large group of patients with angiographically defined disease. Our data showed that individuals carrying A allele for TNF-α were at a higher risk of having CAD, which is in line with previous observations. In particular, Kriskovszky and colleagues found that the TNF-α 308A was related with the low blood pressure in diabetic adolescents. 31 Another study showed that TNF-α 308G was associated with increased risk of hypertension. 32 Ito et al., 33 investigated the correlation of TNF-α with atherogenic risk factors in women. They observed that the serum level of TNF-α was significant related with obesity, hyperlipidemia and hypertension. These findings are in agreement with our recent data about the role of this marker with hypertension, CAD, and metabolic syndrome. [33] [34] [35] [36] [37] Moreover, a recent metaanalysis revealed that the A allele of TNF-α G308A gene increases the risk of essential hypertension, 38 which is in agreement with our data.
The strength of the present study is that it was carried out in a large number of individuals with or without angiographically defined CAD. The main limitations of this study were the cross-sectional study design and possible confounding effects of differences in T A B L E 3 Association of TNF-α polymorphism with biochemical and anthrometric characteristics of subjects mean age or gender on the outcome in subjects with CAD patients with <50% obstruction vs CAD patients with ≥50% obstruction in at least one coronary artery, although these variables were partially adjusted for in the logistic regression model and multivariate analysis for evaluating the role of this polymorphisms and CAD. Moreover, we cannot exclude the possible ethnic heterogeneity which might be present in Iranian population, supporting further studies in this population.
In conclusion, we demonstrate the possible important role of TNF-α-308G/A polymorphism with blood pressure and its association with CAD. Since accumulating data is supporting the role of TNF-α in CAD, further studies are required to investigate the association of other polymorphisms of TNF-α with coronary artery disease. 
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